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The first 21 years of reverse Monte Carlo modelling-a workshop held in Budapest, Hungary (1) (2) (3) Reverse Monte Carlo modelling is a method for producing three-dimensional disordered structural models in quantitative agreement with experimental data. The method was developed in the late 1980s and has since achieved wide acceptance within the scientific community [1] , producing an average of over 90 papers and 1200 citations per year over the last five years. It is particularly suitable for the study of the structures of liquid and amorphous materials, as well as the structural analysis of disordered crystalline systems. The principal experimental data that are modelled are obtained from total x-ray or neutron scattering experiments, using the reciprocal space structure factor and/or the real space pair distribution function (PDF). Additional data might be included from extended x-ray absorption fine structure spectroscopy (EXAFS), Bragg peak intensities or indeed any measured data that can be calculated from a three-dimensional atomistic model. It is this use of total scattering (diffuse and Bragg), rather than just the Bragg peak intensities more commonly used for crystalline structure analysis, which enables RMC modelling to probe the often important deviations from the average crystal structure, to probe the structures of poorly crystalline or nanocrystalline materials, and the local structures of non-crystalline materials where only diffuse scattering is observed. This flexibility across various condensed matter structure-types has made the RMC method very attractive in a wide range of disciplines, as borne out in the contents of this special issue. It is however important to point out that since the method is akin to a structural refinement method (albeit with some inbuilt Monte Carlo 'randomness'), high-quality data are needed to yield the best structural models. In this regard it is particularly pleasing to see the continued (planned and actual) growth in diffractometers at neutron and synchrotron x-ray facilities that have been designed with total scattering in mind.
Since the previous RMC workshop in 2009 [2] (and indeed the earlier workshops in 2006 [3] and 2003 [4] ) there have been several developments in the technique and in the range of its application. It is good to see that the program RMCProfile [5] is now being used as a refinement tool in a wide range of crystalline materials spanning molecular crystals, proton conductors and spinels. This is one of the growth areas in recent years; crystalline supercell models are constructed by replicating the average unit cell contents and the atoms are then relaxed using the RMC method to fit the data, while maintaining appropriate atom connectivity. This refined supercell is then investigated to determine how the average structure has changed to accommodate defects, local distortions, molecular rotations etc. There have also been technical developments to enhance the total scattering and RMC method as seen in the papers on new ways to process x-ray total scattering data, on the analysis of molecular liquid structures using a new version of RMC POT [6] , the program SPINVERT for determining disordered magnetic structures from magnetic diffuse scattering and papers concerned with other algorithmic improvements. These are all in addition to some excellent papers on the structures of amorphous materials, liquids and solutions using more established RMC methods.
Many of the papers have been written by RMC workshop participants. We are pleased that the workshop enabled students and other young researchers to gain a deeper understanding of the RMC method at the start of their scientific careers. It is our hope that the collection of research papers within this special issue will communicate the vibrancy of this field to the wider scientific community by showing the current 'state of the art' research opportunities using the RMC method. Furthermore, by including a small number of papers from colleagues working on similar disordered problems with complementary analysis techniques, we hope that the RMC method may be placed in a broader scientific context.
